Application of synthetic oligonucleotides to the diagnosis of human genetic diseases.
Under appropriate conditions synthetic oligonucleotide hybridization probes display essentially absolute hybridization specificity. That is, every nucleotide must form a Watson-Crick base pair in order that the probe forms a stable duplex. All of the non-Watson-Crick base pairs, including G-T, have a destabilizing effect. Thus, it is possible to choose stringent conditions of hybridization such that, while a perfectly matched duplex between an oligonucleotide and complementary DNA will form, duplexes mismatched at one or more position will not. Mutations in a single base in the DNA sequence of a gene can and do result in genetic diseases. The hybridization of oligonucleotides to the region of DNA containing these base changes would be affected by the mutations and thus, oligonucleotide hybridization provides a means of detecting single base changes. In an attempt to develop a non-radioactive method for the detection of human genetic diseases, we have prepared biotinylated-oligonucleotides by an enzymatic method. An oligonucleotide probe (23-mer) containing a single biotinylated deoxyuridine residue at the 3'-terminus was prepared by a primer extention reaction using E. coli DNA polymerase I (Klenow fragment). The probe could be specifically and tightly bound with Avidin D in 1 M NaCl. It could be hybridized to a plasmid DNA containing a perfectly matched complementary sequence, but not to a DNA containing 5 non-consecutive non-complementary bases. The hybridized biotinylated probe could be visualized by Avidin D and biotinylated alkaline phosphatase, even when 1.8 ng of the plasmid DNA (0.5 fmol) was used. A general approach to the enzymatic synthesis of oligonucleotides containing a single biotinylated deoxyuridine at the 3' end is described.